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Abstract. A revised sample of the 2 cm Very Long Baseline Array 
(VLBA) survey is studied to test the isotropic distribution of radio 
sources on the sky and their uniform distribution in space. Lhe revised 
sample is complete to flux-density limits of 1.5 Jy for positive declina- 
tions and 2Jy for 0° > 5 > —20°. At present the active galactic nu- 
clei sample comprises 122 members. Application of the two-dimensional 
Kolmogorov-Smirnov (K-S) test shows that there is no significant devia- 
tion from the homogenous distribution in the sky, while the V/V max test 
shows that the space distribution of active nuclei is not uniform at high 
confidence level (99.9 %). Lhis is indicative of a strong luminosity and/or 
density evolution implying that active nuclei (or jet activity phenomena) 
were more populous at high redshifts, z ~ 2. 
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1. INTRODUCTION AND THE SAMPLE 

The original 2 cm sample (Kellermann et al. 1998 and Zensus et 
al. 2002) was selected from the Stickel catalog (Stickel et al. 1994) 
with the aim of including flat-spectrum, core-dominated active galac- 
tic nuclei with spectral indices > —0.5. This sample was enlarged 
by adding some sources of special interest, such as steep spectrum 
sources, a few lobe-dominated sources and gigahertz-peaked spec- 
trum sources. The 2 cm sample is being used to study the morphol- 
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ogy of compact radio sources, their variability and jet kinematics. 
To investigate statistically significant correlations between the jet 
parameters, to compare theoretical predictions of relativistic beam- 
ing model, it has been necessary to define a complete flux-density 
limited sample. The revised sample consists of 122 AGN (see e.g., 
Zensus et al. 2003). The main selection criterion is the flux-density 
limit at 15 GHz; all variable sources with galactic latitude |6| > 2.5° 
and with measured VLB A flux densities exceeding 1.5 Jy (2 Jy for 
southern sources) at any epoch since 1994 are included in the sample. 
All 122 AGN are radio-loud and core-dominated. Most of them have 
superluminal radio jets on parsec-scales. At present there are 99 
members and 23 candidates. Among members there are 73 quasars, 
14 BL Lacs, 7 radio galaxies and 5 sources with no optical counter- 
parts. All AGN except 0642+449 (z = 3.41) have redshifts less than 
2.43. 

Since this sample is a subsample selected from the Stickel catalog 
it is important to understand what selection effects it might contain. 
Here, we investigate the homogeneity of the 2 cm flux-density limited 
sample on the sky and in the space. 

3. SKY DISTRIBUTION 

If the sample of radio sources is free from selection effects, then 
we should expect that radio sources are distributed uniformly in the 
sky. The distribution of the 99 member AGN on the celestial sphere 
is shown in Figure 1. 

The distribution 
of radio sources looks 
patchy with a few clus- 
ters and voids in the 
sky. We also gen- 
erated 99 points ran- 
domly distributed in 
the same region of the 
sky and saw that for 
small number of ran- 
dom points there are 
modest clusterings and 
voids as seen in the 
real data. To confirm 
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Fig. 1. The filled circles, diamonds and triangles 
are quasars, BL Lacs and galaxies, and open cir- 
cles are sources with no optical counterparts. 
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this result we performed two dimensional K-S test to test the consis- 
tency of the coordinates of sources with the coordinates of uniformly 
distributed points on the sphere. No significant deviation between 
data and model is found for any redshift bin. 

If sources are randomly distributed in the sky, then the right 
ascensions will be uniformly distributed and declinations will be 
sin(7r/2 — 5) distributed. The one-dimensional K-S test does not show 
significant deviation of the declinations from the expected distribu- 
tion. One interesting result comes for the right ascensions of 15 
sources between 1.3 < z < 2: there is a clustering of 14 sources be- 
tween 03 h < a < 15 h , so, the uniform distribution can be rejected at 
high, 99.92 %, confidence level. The non-uniform distribution is still 
significant for 24 sources with z > 1.3, but since this result is based 
on small number statistics, it can only be taken as a provisional 
conclusion. 

4. SPACE DISTRIBUTION 

We use the distribution of V/V max (Schmidt 1969) to test the 
null hypothesis of a uniform distribution of AGN in the space. Here 
V is the volume of space enclosed by the distance of the AGN hav- 
ing certain flux density, and L max is the maximum volume of space 
within which this source could be observed and still be included in 
the complete sample. If sources have a uniform distribution in space, 
then (V/V max ) = 0.5. The difference between the expected and ob- 
served values of {V/V mauX ) allows the significance of a deviation of real 
distribution from the uniform to be estimated. 

The distribution of V/V maD! , 
for 88 AGN with redshifts is pre- 
sented in Figure 2. For quasars, 
the distribution is not uniform 
at high confidence levels (see Ta- 
ble 1), and it is biased towards 
large V/V milx which indicates that 
quasars, and hence the jet activ- 
ity phenomena, were more popu- 
lous at high redshifts, z ~ 2. The 
BL Lacs show a similar trend but 
this is not statistically significant 
because of the small number of 
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Fig. 2. The distribution of V/V ma 
for quasars, BL Lacs and galaxies. 
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ID 


Number 


(V/V max ) 


K-S (%) 


QSO 


68 


0.64 ±0.03 


99.9 


BL Lacs 


13 


0.64 ±0.07 


75 


Galaxies 


7 


0.57 ±0.12 


16 



sources. The distribution seems to be uniform for radio galaxies, 
i.e. with no luminosity /density evolution. This can be understand 
since all seven radio galaxies occupy the low redshift region where 
the density /luminosity evolution is negligible, but a larger sample 
would be needed to confirm this result. 

The results are in 
agreement with the value Table X- V / Vmax test for 8 8 AGN 
of (V/V max ) = 0.68 ± (# Q = 70 kms- 1 Mpc- 1 ,g = 0.1) 
0.04 for steep-spectrum 
quasars and radio galax- 
ies (Longair & Scheuer 
1970) having extended 
double structure from the 
complete 3CRR sample. 

Dunlop & Peacock (1990) studied the evolution of the radio lumi- 
nosity function for extragalactic radio sources combining different 
flux-density limited, complete samples at 2.7 GHz from the litera- 
ture. They conclude that both the steep- and flat-spectrum radio 
sources show the same form of evolutionary behavior: radio lumi- 
nosity function of quasars and radio galaxies displays positive lumi- 
nosity evolution out to z ~ 2, and it declines at high redshifts. A 
similar evolutionary behavior up to z ~ 2 is shown by the bright 
flat-spectrum radio quasars and BL Lacs from the 2 cm sample. 

The main conclusions are: (i) the distribution of bright AGN 
at 15 GHz is uniform on the sky, and (ii) the distribution of quasars 
and BL Lacs is biased towards large redshifts which is indicative of 
a strong luminosity and/or density evolution. 
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